In vitro and in vivo induction of cytochrome P450 by coplanar polychlorinated/brominated biphenyls (Co-PXBs) providing high TEQ in mother's milk in Japan.
Coplanar polychlorinated/brominated biphenyls (Co-PXBs) are environmental pollutants previously identified in market fish samples. In this study, we observed that mother's milk in Japan is contaminated with Co-PXBs. Based on assumption that the toxicity of the same congener of PXDDs/DFs and Co-PXBs is nearly equal to that of the corresponding PCDDs/DFs and Co-PCBs, respectively, the toxic equivalent (TEQ) concentration was 10% of the total TEQ concentration (∑PCDDs/DFs, ∑PXDDs/DFs, ∑Co-PCBs and ∑Co-PXBs) in the milk. This observation suggested that humans, and especially infants, are exposed to high levels of Co-PXBs, which might cause adverse effects. However, the toxicity of Co-PXBs has to date not been reported. We assessed the toxic potency of Co-PXBs by studying their effect on the activity of cytochrome P450. Only the mRNA level and activity of CYP1A increased in a dose-dependent manner upon exposure to Co-PXBs. Substitution of bromine for chlorine into Co-PCBs provided higher CYP1A activity in in vitro and in vivo experiments. The expression level of aryl hydrocarbon receptor (AhR) mRNA was not altered, but luciferase activity, an indicator of AhR transcriptional activity, increased following treatment with Co-PXBs. The results suggest that CYP1A induction by Co-PXBs depended on AhR transcriptional activity and not on AhR expression. Although the TEFs of Co-PXBs are not set, if Co-PXBs are included in these calculations because of their higher toxicity compared to Co-PCBs, exposure to Co-PXBs cannot be neglected when assessing human health risks.